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…d«n$gÛM_�Ås‚Ý(4WÑÔH, BbJ1Å� ,Å� n…£LÅí$�£$‚

’e, «n!…Þ,u´xeÝ(4Ô4? uc¯�ì!‹éý, ,Å$gú$‚x�(4u

c¯É[, 6x�¥—^‹; 71Å� LÅ¸n…� 3 Å$1„D$�$‚æÊ(4uc¯

5Å‚Ì©É[, R�7f$‹�Ü�, Campbell et al. (1997) $gÛM_�íÜ�, Ou

ºªâ5?7‰�ÄÖíÝ(4_�íõ„!‹)ƒuc¯5Å‚Ì©É[, @„7â CLM

¸ Campbell and Shiller (1988a,1988b) T|íÝ(4_�œxj„?‰, ˇé7f$(

4_�%%Ì¶�šƒÝ(4uc¯íÔ4� Ä‹É[�ì!‹éý, 1Å¸,Åâk‚ÈÅ

FJ$‚ú$gæÊ(4Ä‹É[, 6x�¥—^‹;7LÅfÇ7�ùŸíù“·œ, âf$

í(4_�vƒ$‚ú$gxÄ‹É[� ÇÕn…Ä‚Èóçs£X 1990 ��úŸù“·œ

£ 1997 �=¹À¢êˇ, FJª?§\%ÄÖ	à'×, Ä¤³�Ä‹É[� /BbêÛƒ

(4Ä‹É[�ì¸Ý(4Ä‹É[�ìª)ƒø_4í�ì!‹, [ýÊj„?‰y×íÝ

(4_�-�ßDf$í(4_��ì!‹øš, s61.§ˇ, H[f$í$gÛM_�1

³�Ý(4Ì¶�ší¶M, FJ¸Ö5?‰�ÄÖíÝ(4_�î�ß�šƒó°íÄ‹É

[, Í7BbYÍªâuc¯!‹R�Ý(4_�œf$(4_�xj„?‰, Ä¤âç6£

I’6íi�7k, Ê«n$g!…Þ	àv, @â‹pvÈ‰�ÄÖíÝ(4_�‹J«n,

œ?�šƒöõí$g�

ÉœÈ: $gÛM_�, Ý(4, Ä‹É[, Å‚Ì©É[
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1 ‡k

úI’67k, ;b�üË¦³$0��  “‹ó, .ìbl7j$g˝§àS²ì? Bó

šíÜ�_�?D_~Ë·H$gíš�? ¥<½æøòu×ðFÉ-íÿõ� 7oÊf$‹

�Ü�,ÿ˛%T|$gÛM_� (present value model,�ŸA PV _�), zp$�g�

uâ„V®‚$‚í~ÛMF²ì, I’6£%Èùðç66;W¥__�ı�?D�üË,

�|$�íÒg�, Ou¬ rÖû˝N|, f$í(4_�ª?Ì¶£üË¥@|$�ö

£íg�, w2ø_ª?ÄÖu„5?Ý(4í	à, Ä¤ùê…dû˝Ý(4Þí�œ�

(4í$gÛM_�5FJ}Ì¶â!…Þ�šƒöõí$g, 3buÄÑã‚$�Ñ{

0u	ìí, Í7ÛõÞº2%%1Ýà¤, Wà: Campbell and Shiller (1988a,1988b) T

|¦úb(íYï0Vj„�G_�ªWÝ(4íõ„«n, Chung and Lee (1998) «nn

…� ÚÅ� îÂDh‹��û_Åðí$gR×w!…ÞíÛï� Summer (1986) þtJ™

Çíi�j„$�ÒR×Ò!bíÛï, !‹„õ™ÇæÊ� Flood and Gaber (1980)

†u«n,Å��¦Œ�3‚ÈíÓg™ÇÛï, õ„!‹éý1Ìg�™ÇæÊ, H[ª?

§ƒwFÝ!…Þí‰�ÄÖ	à� Flood and Hodrick (1990) wÑ’ßg�í‰��ø

¶Mu§ƒABõÛ (self-fulfilling) ÄÖí	à,7¥éÝ!…ÞÄÖ (non-fundamental

factor) F¨Aíg�‰�, ��Ì¶¥øÊ’…“g�,, Ä7¦ék™ÇÞín�, J,î

éý7f$(4_�ª?Ì¶¥@$gíöõš��

ÊÝ(4_�}&d.2, Krugman (1987) T| ˘ø¾¹êµI_�˙ (the trigger

strategies model), *I’ ¯D\ÔÈíÉ[V«n$g-$‚Ý(4í‰�É[� Cutler

(1991) íd.?«n‹�Ò,íIœWÑ, wÑI’6<…ƒ �-ÜÄÖ� ®ó$g,¯,

1�ø_$g�$‚íÝ(4É[� Kiyotaki (1990) ?N|Ò$gD!…ÞíÝ(4É

[, ¤Ý(4É[uâk�Ü6íÖ”.üìF¨A� Binswanger (2004) ‚àÂjí!Zí

²¾ABc¦_� (structural vectorautorgressive model, �ŸÑ structural VAR) í
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û˝j¶, „õ"×Ö¶}é$îæÊ™ÇÛï, ¥<ç6îÊõ„,@„7$g�Ò!b

ª?×ÛÝ(4íÉ[� Froot and Obstfeld (1991) ?T|…”™Ç (instrinsic bubbles)

_�V�ì$gš�íÕ”�

…d3bñíÊ«n$gÛM_�Ås‚Ý(4WÑÔH, BbJ1Å� ,Å� n…£LÅ

í$�£$‚’e, «n!…Þ,u´xeÝ(4Ô4? f$í(4 PV _�u´³Õ7Ý

(4	àÄÖ? Êõ„j¶,, ílBb‚àf$í Engle and Granger (4uc¯É[

�ì¶£(4í Granger Ä‹É[�ì¶, �ì®Åí$g¸$‚u´x�Å‚í ìÉ[

£s‚Ä‹É[? OuJ$gš�x�Ý(4íÔ4v, ¥¶MíWÑu(4_�FÌ¶…•

í, Ä¤BbQO‚à Breitung (2001) T|íÝ(4uc¯�ì£ Hiemstra and Jones

(1994) íÝ(4Ä‹É[�ìj¶D Diks and Panchenko (2004b) ^£(íÝ(4Ä‹

É[�ìj¶ªWõ„}&� KJüõæÊéOíÝ(4WÑ, †XM7Ý(4_�Ê$g$

‚š�Ô4«n,í£ü4� …díõ„!‹F¾¦|í(4CÝ(4É[m7, @v�Œk

%Èç6� I’×Vªø¥nj$gíš�WÑ�

¬ d.ÖN|$g¸$‚š�x�Ý(4íÉ[, 7¥¶MíÔ4u(4_�FÌ¶�

š|Ví, Ä¤n�BVBÖíÝ(4_�%â.°íhôi�Cul¾j¶, �J}&,ñ

vÈå�í.ú˚4� Êo‚�ÉÝ(4íd.2ÖJ Baek and Brock (1992) £ Hiem-

stra and Jones (1994) T|íÝ(4 Granger Ä‹É[�ì¶V«n‰bÈíÝ(4É[,

à Kanas (2005) à Hiemstra and Jones (1994) íÝ(4 Granger Ä‹É[¶V�ì,

O¤j¶É�Ê/<Ôy‘KA-n?ö£Ë�ìÝ(4Ä‹É[� .°k¬ d., …d

í�ø_ÔõuSà Diks and Panchenko (2004b) í^£j¶V�ìÝ(4Ä‹É[, y

?œ�üË�š$g¸$‚ÈíÝ(4Ä‹É[, ¥u5‡d.F„n�¬í� ÇÕ¬ d.

ÖJ Granger (1991) £ Granger and Hallman (1991) T|íÝ(4uc¯�ìV�š

‰bÈíÌ©É[, 7…dZSà¡� Breitung (2001) T|í§å (rank) �ì¶V�ìÝ
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(4uc¯É[, ?Ñ…díÔH5ø�

ÇÕ…dD Kanas (2005)!�ó°, �¢k(4í$gÛM_�íÜÝ, ZàÝ(4íj

�«n 1978 � 1 ~B 2002 � 5 ~ÈLÅ� 1Å� n…� ,Åí$g-$‚É[� 6D West

(1987)!�ó°, îR�7f$(4 PV _�íÜ�� West (1987) ú1Å$Iœ�™Çª

Wõ„û˝, F�ì 1871 ƒ 1980 í S&P $gNb£ Dow Jones Nb£w$‚, õ„!‹

Ñ‡"™Ìcq, [ýª?$g¿Ö�Ý!…Þí	àÄÖ� /?° Psaradakis, Sola and

Spagnolo (2004) íõ„!‹, wSàs¥	í,lj¶, J1Å$g�$‚Ñúï, ,lï

ªÚ�²ÏÏ^£_�, !�zpª?�qÞí™ÇCuvÈ‰�~ÛÄä, U)$�g�R

×!…Þ, [ýx�Ý(4	àÄÖíæÊ�

…du}Ñü�n�, �ø�Ñ‡k, zp…d5û˝�œD«n5ñí� �ù�ÑÜ�!

�Dd.í«n, l�Üf$(4$gÛM_�, N|$�g�uâ„V®‚$‚í~ÛMF

²ì, yT|5?wF‰�ÄÖíÝ(4_�, zp5?vÈ‰�íÝ(4_�œf$í(4

_�xj„?‰, 5(†�è$g¸$‚ÑÝ(4íõ}d., �ú��Ü…dFSàíõ„

_�J£û˝j¶, ¨� Breitung (2001) Ý(4uc¯�ìD Granger (4uc¯�ì,

ÇÕ‚àABc¦ä³_� (vecter autoregressive model, VAR) «n(4Ä‹É[, 1

à Diks and Panchenko (2004b) ^£(íÝ(4Ä‹É[�ì¶�ð$g�$‚Èu´

æÊÝ(4Ä‹É[? �û�Ñõ„!‹, Bblâ(4uc¯¸Ý(4uc¯�ìªœ, ê

ÛªvƒÝ(4Þí	àÄÖ, ÇÕ‡ú^£‡^£(íÝ(4Ä‹É[�ì!‹ªWªœ,

1/úÎ®Å(4D^£(Ý(4Ä‹É[!‹‹Jj„, 1/ªø¥øõ„F)!‹D¬ 

óÉd.óúªœ� �ü�†Ñ!�D�‡�
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2 Ü�£d.�è

f$‹�Ü�,, $gÛM_�N|$�g�uâ„V®‚$‚í~ÛMF²ì, ¤~ÛM¹

ÑÒ!b (fundamental), Í7ÛõÞº2$�g�íš�%%�|Ò!bF?j„, Ä

¤'Öç6wÑ�™ÇÛïíæÊ� úk¥�Û”, Bbøâ_�qìíi� «n, ÄÑÊ

f$í$gÛM_�2, ucq	ìíã‚Ñ{0/Ñ(4í_�, Í7rÖõ„d.!‹D

$gÛM_�2í!�1.’¯, Ä7rÖç6ZâÝ(4íi�V«n$g�$‚5Èí©

�É[�

2.1 Ü�_�

Ê Campbell et al. (1997)(�ŸÑ CLM) ³n�$gÛM_�í!…Ü�-Z2, I’AF

×)íÑ{0Ñ$�g�,Ù (-�) í’…‚) (C¸Ü), ‹,ç‚$�Fê[í$�$‚,

¹õÒÑ{0Ñ:

Rt+1 = (
Pt+1 − Pt + Dt+1

Pt
) (1)

w2 Pt u� t ‚‚�í$�g�, Pt+1 u� t + 1 ‚‚�í$�g�, Dt+1 u� t + 1 ‚‚

�í$�$‚� ç^0ÒÌ©v, Ò,.æÊLSP‚ (artibrage) œ}, /Êã‚$�Ñ

{u	ìí‘K-, Et(Rt) = R , ú (1) �¦‚�Mª):

Pt = E(
Pt+1 + Dt+1

1 + R
) (2)

çô.ƒÌ¤‚v,

Pt = E[
∞

∑
i=0

(
1

1 + R

i
)Dt+1] (3)

¤�¹H[Ò!b�
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ç$‚ã‚AÅ0u	ì G v, ªø:

Et[Dt+i] = (1 + G)Et[Dt+i−1]

= (1 + G)iDt (4)

øwHp (3) �û| �Gordon (1962) AÅ_��,

Pt =
E[Dt+1]

R − G
=

(1 + G)Dt

R − G
(5)

w.b‘KÑ	ìã‚Ñ{0 R �	ì$‚AÅ0 G , /ÛÅ—bç� G < R íÌ„‘K�

à‹Bb* (3) ���siÌpÎ Dt
R , ª)ƒ:

Pt −
Dt

R
=

1
R

E[
∞

∑
i=0

(
1

1 + R

i
)∆Dt+1+i ] (6)

*J,í��ªø, J Dt æÊ�À;íÛï† Pt $�g�@�À;í(4¬˙, à‹$‚‰

�×ÛìG(stationary), µó$g?@×ÛìGíÉ[�

(3) �u!kã‚$�Ñ{0u	ìí‘K-, ¥�cquÑ7jZbç,íÍT, JZ)

ƒpüí!‹, Í7õ„’e!‹1.¯¯¥�Ûï� FJÊã‚$�Ñ{0}ÓvÈ‰�-,

† (2) �£ (6) �í$g¸$‚ø}×Û|Ý(4íÉ[� Í7f$í}&-ZÌ¶«n¤Ý

(4Ûï, Ñj²¥½æ, â CLM ¸ Campbell and Shiller (1988a,1988b) Fê�|ú

b(4 (log-linear) í¡Nj¶, øÝ(4�Ñ(4_�‹J«n, 3buú$gÑ{¦úb,

à-Fý:

rt+1 ≡ log(Pt+1 + Dt+1) − log(Pt)

= pt+1 − pt + log(1 + exp(dt+1 − pt+1)) (7)

rt+1 u Rt+1 ¦úb, (7) ��U¬iu$‚Yï0¦úb (log dividend-price ratio) íÝ

(4ƒb, f (dt+1 − pt+1) , ú (7) �í�Ìbdø¼œ �Ç:

rt+1 ≈ k + ρ(pt+1) + (1 + ρ)dt+1 − pt (8)

5



ª– (2) �cq	ìã‚Ñ{-í$g(4��, (8) �uJúbí$gj�V×Û(4É[,

ÊÅ‚‘K limj→∞ ρj pt+j = 0 A-, §Î7Ü4í™Ç, Ä¤ª):

pt =
k

1 − ρ
+

∞

∑
j=0

ρj[(1 − ρ)dt+1+j − rt+1+j] (9)

(9) �ªyªø¥ZŸA:

dt − pt = − k
1 − ρ

+ E[
∞

∑
j=0

ρj[−∆dt+1+j + rt+1+j]] (10)

Compbell and Shiller (1988a,b)˚¤Ñ�G Gordon AÅ_� (dynamic Gordon growth

model) C$‚ª0_� (dividend-ratio model)� ¤�GAÅ_�uâÝ(4Ûïdúb

(4�²Fû|Ví, JjZÝ(4j¶íô.£@à� J,Ü�_�u…dSàÝ(4j¶

V}&$g�$‚È‰�É[í!�DY¦�

2.2 õ„d.

Êf$í$gÛM_�³, $gu„V®‚$‚í~ÛM,7õ„XMf$(4_�í�: Fama

and French (1988) íõ„!‹XMÅ‚$�Ñ{xªã¿4, /$gD$‚È�(4É[�

wÑ$g²ìÄä@¨ÖÓœÄäDìGÄä, $�Ñ{0íš�×Û/�˙�íªã¿4,

ªã¿ƒíš�ÑìGÄäF3ûí$g•‘; û˝2JÖ‚]�c¦[b¶«n 1929 B

1985 �È1Å$’e, êÛM�I’ ¯‚ÈœÅí$�Ñ{×Û7ò�íŠABóÉ4,

1ø¤Ûï˚Ñ�Ìb+¦Ûï (mean-reverting) , 1 �( Poterba and summers ( 1988

) û˝!‹?„õ$�íÅ‚Ñ{xŠABóÉ4�

âkøòJV$�g�š�í½æá�uI’6£ç6FÉ-í‡æ, /%%1ÝÜ�‹

�_�F?j„, ç6b}�J™Çíi�Cã¼ (Fads) _� (Summer (1986)), þtj„

1�Ìb+¦Ûïÿu$gxªã¿4íj„5ø, J$gí�G×Û�Ìb+¦Ûï, [ý$kÅ‚ÈæÊO=U$

g�¦k!…Þí‰¾, $gx/�˙�íªã¿4v, †$Å‚I’êÔø}üks‚I’êÔ�
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$�ÒR×Ò!bíÛï, à‹I’6ã‚„Vø|Ûíæ�Ûï, ª�¤Iœ×‚, Ê¥

Õ”-$g¸$‚íÉ[ª?ÑÝ(4WÑ, à Krugman (1987) T| ˘ø¾¹êµI_�˙,

*I’ ¯D\ÔÈíÉ[V«n$g-$‚Ý(4í‰�É[� 7F‚íø¾¹êµI_�

uN: ’AI’6Ê˛�Ö�\ÔíI’ ¯v}9l�ìø_$g, ç$gòk¥ø¾U¹

êõvI’6�ª, OuøO$gQk¥ø¾¹êõv†.�ª� Flood and Hodrick(1990)

wÑ’ßg�í‰��ø¶Mu§ƒABõÛÄÖí	à, 7¥éÝ!…ÄÖF¨Aíg�‰

�, ��Ì¶¥øÊ’…“g�,, J_k}|Û’…“g�DÒg�.ø_í8”,øOî

wÑÊÜ4ã‚ (Rational Expectation) ícq-, õÒ’ßg�}c�Ò!M, çõÒ

g�R×Ò!M, ¹˚Ñ™ÇÛï� Flood and Gaber (1980) «n,Å��¦Œ�3‚È

íÓg™ÇÛï, ‚àÒg�� !MD™Çí��V�ì™ÇíæÊ4, õ„!‹éý1Ì

g�™ÇæÊ, H[ª?§ƒwFí‰�ÄÖ	à�

Cutler (1991) íd.?«n‹�Ò,íIœWÑ, wÑI’6<…ƒ”-ÜÄÖ”®ó

$g,¯, øˇm7í>q6}d|Iœ4íI’V×‚, 1�ø_$g�$‚íÝ(4É

[� West (1987) ú1Å$Iœ�™ÇªWõ„û˝, R�7f$(4 PV _�íÜ�� F

�ì 1871 ƒ 1980 í S&P $gNb£ Dow Jones Nb£w$‚, õ„!‹Ñ‡"™Ìc

q, [ýª?$g¿Ö�Ý!…Þí	àÄÖ� Chung and Lee (1998) «nn…� ÚÅ� î

ÂDh‹��û_Åðí$gR×w!…ÞíÛï, û˝N|ÄîÂDh‹�s_ÅðíÒ

œx^04í8$-, w$gœØR×w!…Þ;7n…� ÚÅsÅ$�Òœq§ƒÝ!…Þ

DÝÀ¢Þ�ÄÖ	à, àq§ƒ\µÞíÄÖß×� Kiyotaki (1990) ?N|Ò$g�!

…ÞíÝ(4É[, ¤Ý(4uâk�Ü6íÖ”.üìF¨A� Abø−�Ü6u´\�²,

OuAb.ø−�Ü6í�Üê�£T9?‰, FJ�âø¨vÈhôVjj�Ü6íW9T

ê£äû?‰� à‹u?‰ßí�Ü6, Abúkt−„Ví‡�}�V�—h, Ä¤$g}

,¯UwR×!…Þ, òƒ�Ü6y�\�²v, $g}Ä¤�¦ƒŸVí!…Þg�� ¥z
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p7$g}ÓOéN™ÇíWÑ7‰�/×ÛÝ(4É[� ÇÕ Binswanger (2004) ‚àÂ

jí!Zí²¾ABc¦_�, «n 1960 B 1990 �Hí1Å� n…Dr¹®Å (¨ÖLÅ�

¶Å� ,ÅD2×‚) í$g¸H[!…Þí	“ÞßNbÈíÉ[, !�N| 1980B 1990

�H‚È	“ÞßNbÊ¥@$gí!…Þ,œ 1960 B 1970 �Híj„?‰yQ, ²Æu

z¡‚í™ÇÊ$gNb,F2íª0œò� ¥<ç6îÊõ„,@„7$g�Ò!b×Û

Ý(4íÉ[� 7 Froot and Obstfeld (1991) T|…”™Ç (instrinsic bubbles) _�V

�ì$gš�íÕ”, FbFì2í…”™Çuâ’ßg�ÕÞ!…²ìÄÖFû|, ¤ÕÞ

‰bÑ$‚, Ä¤ªø−¥u_Ý(4í$gÛM_�, /…”™Çé’ßg�”¬�¥@”í

Z‰uÊÒœ?-ßÞ, 11ÅªWõ„û˝, „õ7$�ÒæÊ…”™Ç�

|¡ç6T|Ý(4í$gÛM_�, V^£f$(4$gÛM_�í.ê¾, Êõ„,X

MÝ(4Ü�í�: Compbell and Shiller (1989) J$‚Yï0_�ð„7$‚£$gªD

„V$�Ñ{~Û,M£$‚AÅ0ÈæÊíÝ(4íÉ[, û˝êÛ$�Ñ{xªã†4,

$‚D$gªú$�Ñ{×Û£óÉ, 7$‚AÅ0ú$�Ñ{†xŠóÉ	à� Compbell

and Shiller (1988) TXÝ(4õ„%ðÊ$gíÛM_�, yªø¥T|¦úb(íYï0

Vj„�G_�, «nYï0u´}ÓvÈ‰�, !�êÛ (1) ¦úbíYï0}ÓOã‚„

V$‚AÅí‰�7Z‰ (2) s‚~Û0í¿¾j¶ (à: s‚‚7‚0� ¾‘AÅ� $�Ñ

{íš�) uÌ¶j„$gí‰� (3) à¦úb(í$‚Yï0ã¿EÍ�Ì¶j„í¶M�

Psaradakis, Sola and Spagnolo (2004) Sàs¥	í,lj¶, J1Å$g�$‚Ñú

ï, ,lïªÚ�²ÏÏ^£_� (Markov error-correction, òŸÑ MEC ), YwÅ‚R

Ïuc¯�ì!‹, zpª?�qÞí™ÇCuvÈ‰�~ÛÄä, U)$�g�R×!…Þ,

1zp MEC _�x�—Dª�4ªJ�šƒÝ(4	àÄÖ�

ÇÕ Kanas (2005) �¢k(4í$gÛM_�íÜÝ, ZàÝ(4íj�«n 1978 � 1

~B 2002 � 5 ~ÈLÅ� 1Å� n…� ,Åí$g-$‚É[� Ê�ìÝ(4í$gÛM_�
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2, }�5?7.ÖvÈ‰�í°‚ (contemporaneous) �ì¸¨ÖvÈÄÖí�G�ì�

JÊ°‚í�ì-1Ì(4uc¯õ„, H[Å‚-.æÊ ìí(4É[� kuZàÝ(4

uc¯�ì (Granger, 1991; Granger and Hallman, 1991) ºêÛ�éOíÝ(4uc¯

õ„, [ýÅ‚-�Ý(4í ìÉ[� 1/à locally-weighted regression (LWR) �ì

j¶ªWû˝, !‹éýš…Õ (out-of-sample) LWR -íã¿ª OLS -íã¿y�ü�

Ê�G-Ý(4í$g�$‚É[†‚à Beak and Brock (1992) ¸ Hiemstra and Jones

(1994) Ý(4í Granger Ä‹É[�ìªW}&, îXMÝ(4Ü�, êÛ.�Ê°‚Cu

�G-Ý(4í�ìj¶œxj„?‰�

9



3 õ„j¶

Ê…�³, Bb�bËzp…dFSàíõ„j¶: ¨� Granger (1969) (4Ä‹É[�

ì, Baek and Brock (1992)� Hiemstra and Jones (1994) íÝ(4Ä‹É[�ì, Diks

and Panchenko (2004b) ^£(íÝ(4Ä‹É[�ì$lj¶, J£ Breitung (2001)

Ý(4uc¯�ì� ÄÑÀ;¸(4uc¯íì2£�à�ìj¶ (à Dickey-Full �ì£

Johansen (1991) �ì) ˛%u×ðF�íh1, Ä¤, …d.ydÌ�íRûDzp, �E�

íè6~¡5 Hamilton (1994) íùz�

3.1 (4Ä‹É[�ì

Granger (1969)ílT|u´Ó‹ã¿?‰íhõ, Vì2‰bÈíÄ‹É[, 5?-�:

F(Xt | It−1) = F(Xt | (It−1 −YLy
t−Ly

)), t = 1, 2, ..., T (11)

Ê (11) �2, {Xt} ¸ {Yt} ÑÂ‰¾(4Óœ¬˙ (bivariate linear stochastic process)

FßÞ50ìb�, {It−1} Ñw t − 1 ‚Èím7Õ¯, Ä¤ F(Xt | It−1) ªeÑ: Xt ‰b

#ì {It−1} m7Õ¯-í‘Kœ0}º; YLy
t−Ly

ª˚Ñ: Ë� Ly ˛ÈÅ�í Yt ‰b5m7

Õ¯, D XLx
t−Lx

u° ¯A {It−1} m7Õ¯� J (11) �.A, †¬ í Y vÍ’e�Œ

kã¿ÛÊC„Ví X ‰b, ?¹ Y ú X � Granger Ä‹É[� ó°í, 5?-�:

F(Yt | It−1) = F(Yt | (It−1 − XLx
t−Lx

)), t = 1, 2, ..., T (12)

J (12) �.A, † X ú Y � Granger Ä‹É[, 6ÿu X vÍ’e�Œkã¿ÛÊC„

Ví Y ‰b� 7ç (11) �¸ (12) �Ì.A, †�Â²Ä‹É[ (two-way causation) í

Ûï, ?¹ Y ú X � Granger Ä‹É[, / X ú Y � Granger Ä‹É[, Y ¸ X ívÍ

’e�Œkã¿ÛÊC„Ví X ¸ Y ,¥Êd.,˚Ñ¥—É[ (feedback)�
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;W Granger (1969) ì2íÄ‹É[, Sim (1980) TX7�q¿ìÄ‹É[íj¶, 5

?ø_ùjí²¾ABc¦_� (vector autoregression, VAR):

Xt =
p

∑
i=1

αiXt−i +
q

∑
j=1

β jYt−j + µt, (13)

Yt =
r

∑
k=1

γkXt−k +
s

∑
l=1

δlYt−l + vt, (14)

(13) �¸ (14) �2, µt � vt Ñsó�Ö5ß×á, wœ0}º}�Ñ µt
iid
∼ N(0, σ2

µt
) ¸

vt
iid
∼ N(0, σ2

vt
) , k�ì Y ú X � Granger Ä‹É[í™Ìcq¸úcqª[ýÑ:

1. HA
0 : β j = 0, j = 1, 2, ..., q

2. HA
1 : β j 6= 0, j = 1, 2, ..., q (β1, β2, ..., β j , Bý�ø.ÑÉ)

J‡" HA
0 í™Ìcq, † Y í¬ vÍm7, úÛÊí X �éOí(4ã¿?‰; ?¹

Y ú X � Granger Ä‹É[� °Ü, Ê HB
0 : γk = 0 í™Ìcq-, J)ƒ‡" H0 í!

‹, † X í¬ vÍm7, úÛÊí Y �éOí(4ã¿?‰, ?¹ X ú Y � Granger Ä

‹É[; Ê HA
0 ¸ HB

0 -, J‡"w™Ìcq, †æÊ¥—É[ (feed back)�

3.2 Ý(4Ä‹É[�ì

Baek and Brock (1992) £ Hiemstra and Jones (1994) T|Ý(4 Granger Ä‹É[

�ì, wÑÊ(4Ä‹É[�ì!‹2)ƒÌ Granger (4Ä‹É[, 1.H[³�Ý(4

Ä‹É[, ÄÑf$í VAR _��Ìk(4íã¿?‰, º�I7Ý(4í^‹,øO‰bÈ

�Ý(4É[æÊv, f$(4_�íã¿?‰ø}±Q, Ä¤SàÌ‚b$l¶Vj„f$

(4Ä‹É[�ìFÌ¶´ýíÝ(4Ä‹É[�

Hiemstra and Jones (1994) ‚à˛ÈóY (spatial dependence) ¸óÉ	} (correlation-

integral) í–1, Ê {Xt} ¸ {Yt} 0ìb�˛È2, ì2 m Ñ X ‰bíäl‚b, 7 Xm
t
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H[â m _äl‚ÈF Aí²¾, XLx
t−Lx

Ñ Lx _r(‚ÈF Aí²¾, YLy
t−Ly

Ñ Ly _

r(‚ÈF Aí²¾, à-Fý:

Xm
t ≡ (Xt, Xt−1, ..., Xt+m−1), m = 1, 2, ..., t = 1, 2, ..., (15)

XLx
t−Lx

≡ (Xt−Lx , Xt−Lx+1 , ..., Xt−1), XLx = 1, 2, ..., t = Lx+1, Lx+2, ..., (16)

YLy
t−Ly

≡ (Yt−Ly , Yt−Lx+1 , ..., Yt−1), YLy = 1, 2, ..., t = Ly+1, Ly+2, .... (17)

J#ì m M, Lx ¸ Ly > 1, / e > 0 , † Y ¸ X x�Ý(4 Granger Ä‹É[í‘KÑ:

Pr(‖ Xm
t − Xm

s ‖ < e |‖ XLx
t−Lx

− XLx
s−Lx

‖< e, ‖ YLy
t−Ly

− YLy
s−Ly

‖< e)

= Pr(‖ Xm
t − Xm

s ‖< e |‖ XLx
t−Lx

− XLx
s−Lx

‖< e), (18)

(18) �2, Pr(·) H[œ0, ‖ · ‖ [ý|×¸b (maximun norm), FJ��˝jÑ#ì

XLx
t−Lx

¸ XLx
s−Lx

Èí|×�×, J£#ì Y
Ly
t−Ly

¸ Y
Ly
s−Ly

Èí|×�×, Ìük e ím7-,

ã¿ Xm
t ¸ Xm

s Èí|×�×, ük e ím7-FêÞíœ0; 7��í¬jÑ#ì XLx
t−Lx

¸ XLx
s−Lx

5Èí|×�×, Vã¿ Xm
t ¸ Xm

s Èí|×�×ük e ím7-, FêÞíœ0�

Ó(ÑjZ (18) �í�ì, ø:¯‘Kœ0í$�ZŸÑÝ:¯‘Kœ0íªM, w$�

Ñ:

C1(m + Lx, Ly, e)
C2(Lx, Ly, e)

=
C3(m + Lx, e)

C4(Lx, e)
, (19)

w2, C1(m + Lx, Ly, e)/C2(Lx, Ly, e) ¸ C3(m + Lx, e)/C4(Lx, e) }�H[ (19) �˝¬

12



jú@í:¯œ05ªM, 2 ©_¶Mí:¯œ0ì2à-:

C1(m + Lx, Ly, e) ≡ Pr(‖ Xm+Lx
t−Lx

− Xm+Lx
s−Lx

‖< e, ‖ Y
Ly
t−Ly

− Y
Ly
s−Ly

‖< e), (20)

C2(Lx, Ly, e) ≡ Pr(‖ XLx
t−Lx

− XLx
s−Lx

‖< e, ‖ YLy
t−Ly

− YLy
s−Ly

‖< e), (21)

C3(m + Lx, e) ≡ Pr(‖ Xm+Lx
t−Lx

− Xm+Lx
s−Lx

‖< e), (22)

C4(Lx, e) ≡ Pr(‖ XLx
t−Lx

− XLx
s−Lx

‖< e). (23)

Ê#ì m M� Lx ¸ Ly > 1 £ e > 0 ‘K-, J (19) �A, † Y ¸ X .æÊÝ(4

Granger Ä‹É[� yøóÉ	},l¾ (correlation- integral estimators) �H (20) ∼

(23) �ª):

C1(m + Lx, Ly, e, n) ≡ 2
n(n − 1) ∑∑

t<s
I(Xm+Lx

t−Lx
, Xm+Lx

s−Lx
, e) · I(YLy

t−Ly
, YLy

s−Ly
, e) (24)

C2(Lx, Ly, e, n) ≡ 2
n(n − 1) ∑∑

t<s
I(XLx

t−Lx
, XLx

s−Lx
, e) · I(YLy

t−Ly
, YLy

s−Ly
, e), (25)

C3(m + Lx, e, n) ≡ 2
n(n − 1) ∑∑

t<s
I(Xm+Lx

t−Lx
, Xm+Lx

s−Lx
, e), (26)

C4(Lx, e, n) ≡ 2
n(n − 1) ∑∑

t<s
I(XLx

t−Lx
, XLx

s−Lx
, e), (27)

t, s = max(Lx , Ly) + 1, ..., T − m + 1,

n = T + 1 − m − max(Lx , Ly).

Ê (24) ∼ (27) �2, I(X, Y, e) ÑN™ƒb (indicator function) , à‹ ‖ X − Y ‖< e ,

† I(X, Y, e) = 1 , wF†Ñ 0 �

|(, ‚à (24) ∼ (27) �í:¯œ0,lM, ªªW (18) �í Granger Ä‹É[�

ì, Ê#ìÔì&�˛È m M� Lx ¸ Ly > 1 £ e > 0 ‘K-, / {Xt} ¸ {Yt} sb�

2Ñ7jZ«�Bb�â‘Kœ0íì2 Pr(A | B) ª[ýÑ Pr(A∩ B)/Pr(B), ¹ó«ìÜ, Ä¤|×ÏÏ¸bªø

Pr(‖ Xm
t − Xm

s ‖< e, ‖ XLx
t−Lx

− XLx
s−Lx

‖< e) ªŸÑ Pr(‖ Xm+Lx
t−Lx

− Xm+Lx
s−Lx

‖< e)
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¯¯ Denken and Keller (1983) cq5ìG� ÿóY4 (weakly dependent) £Rv4

(ergodicity), w}ºÑ-�Fý:

√
n

[

C1(m + Lx, Ly, e, n)

C2(Lx, Ly, e, n)
− C3(m + Lx, e, n)

C4(Lx, e, n)

]

∼ N(0, σ2(m, Lx , Ly, e)), (28)

w2, σ2(m, Lx , Ly, e) Ñ‰æb, §ƒ m , Lx , Ly , e 5	à� BbªJø,�™Ä“Ñ:

√
n

[

C1(m + Lx, Ly, e, n)

C2(Lx, Ly, e, n)
− C3(m + Lx, e, n)

C4(Lx , e, n)

]

/
√

σ2
∼ N(0, 1)).

Diks and Panchenko (2004a) N| Hiemstra and Jones (1994) FT|í�ìj¶

1.ê¾� ÄÑÊ Hiemstra and Jones (1994) í�ìj¶2)|Ý(4 Granger Ä‹É

[!‹v, 1.H[öí�Ý(4Ä‹É[æÊ, 7ª?u�º\¬�‡" (over rejection)

íÕ”, Fb1/„pÉ�Ê/<Ôy‘KA-, HJ í�ìj¶n?ö£Ë�ìÝ(4Ä‹

É[, Diks and Panchenko (2004b)ªø¥^£ Hiemstra and Jones íj¶V�ìÝ(

4Ä‹É[, wÑ�ì™Ìcqv�ì (18) ��k�ì-�‘K:

E[
fX,Y,Z(x, y, z)

fY(y)
− fX,Y(x, y)

fY(y)

fY,Z(y, z)
fY(y)

] = 0 (29)

�2 X = XLx
t−Lx

; Y = Y
Ly
t−Ly

, /I Z = Yt � Hiemstra and Jones í�ìj¶Ê™Ìc

q-Ì Granger Ä‹É[v, wö£í‘K@Ñ:

E[ fx,y,z(x, y, z)]
E[ fY(y)]

− E[ fx,y(x, y)]

E[ fY(y)]

E[ fY,Z(y, z)]
E[ fY(y)]

] = 0 (30)

Diks and Panchenko (2004b)wÑ Hiemstra and Jones í�ìj¶.Dê¾, ;W (30)

�^£�ì$l¾à-:

q = E[(
fx,y,z(x, y, z)

fY(y)
− fx,y(x, y)

fY(y)

fY,Z(y, z)
fY(y)

)g(x, y, z)] (31)

N|É�Ê q = 0 í8”-, n?£üí�ìÝ(4Ä‹É[� /I g(x, y, z) = f 2
Y(y) y

‹,� (31) ª) q̃ ú@ƒbà-:

q̃ = E[ fx,y,z(x, y) fY(y) − fX,Y(x, y) fY,Z(y, z)]. (32)
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q̃ í,l�Ñ:

q̃n = (2ε)dx+2dy+dzTn (33)

/:

Tn =
1

n(n − 1)(n − 2) ∑
i
[ ∑
k,k 6=i

∑
j,j 6=i

(Ixyz
ik Ixy

ij − Ixy
ik Iyz

ij )], (34)

w2 IW
ij = I(‖ Wi − Wj ‖< ε), Diks and Panchenko (2004b) ªR):

√
n(

Tn − (2ε)m q̃
Sn

) ∼ N(0, 1). (35)

w2 Sn Ì�~c Diks and Panchenko (2004b) 5Ë“� Ñ7Áý Tn íRÏ, Diks and

Panchenko (2004b)wÑâ5?‚Èí �, ç n Ó‹v ε @v}�¡kÉ�

3.3 Ý(4uc¯�ì

Breitung wÑ Engle and Granger (1987) í(4uc¯�ì!‹ÑÌ(4uc¯É[v,

1.[ý³�Ý(4uc¯É[íæÊ� Ä¤, Breitung (2001) T|§å (rank) �ì¶, *

Ý(4íi�1‚àYvÈå�§å(íb�, àJ�ì‰bÈu´�Ý(4uc¯É[�

Breitung 5?svÈb� {xt}T
1 ¸ {yt}T

1 J yt = f (xt) + ut ×ÛÝ(4É[, w2

yt D f (xt)Û¯¯ I(1) � ç�ì!‹ ut Ñ I(1) v, H[Å—Ý(4uc¯�ìí™Ìcq,

†[ý yt ¸ xt ³�uc¯; J ut u I(0) Å—Ý(4uc¯�ìíúcq, [ý yt ¸ xt

�uc¯� ÊøO%ÈÜ�- f (xt) @ÑÝ(4ƒb, FJçf$�ì,ø f (xt)eÑ(4ƒ

b-, àJ�šÝ(4í�Gv}ßÞRÏ� Ä¤ Breitung T|‚à{ÏFdíÝ(4uc

¯�ì, àJj„zp Engle and Granger (1987) F�IíÝ(4Þ�

Breitung JøO“í ut = g(yt)− f (xt) $�-,zp‰bÈu´�Ý(4uc¯É[,

ç ut Ñ I(0) ¹[ý�Ý(4uc¯É[� ÇÕYvÈ§å¬íb�Ñ RT(xt) = Rank [of

15



xt among x1 ,..., xt ] , RT(yt) ° RT(xt) §åì2� J§åí$l¾ªâ f (xt) ¸ g(yt)

sƒb�HZA, ¹ RT[ f (xt)] = RT(xt) ¸ RT[g(yt)] = RT(yt) � Ê™ÌcqÑ�ì³

�ò($íuc¯-, Breitung wÑ§åíb�1.}ÓO’e…™íÀ|�²7‰�, Ä

¤T|s_”�×¿�”(distance measures);

κ∗T = T−1 sup
t

| dt | /σ̂2
∆d (36)

¸

ξ∗T = T−3
T

∑
t

d2
t /σ̂2

∆d (37)

�2 dt = RT(yt) − RT(xt) £ σ̂2
∆d = T−2 ∑

T
t=2(dt − dt−1)

2 , w�ì$l¾í@äM~

¡© Breitung (2001,[ 1)�

Ê§å�ì-b° f (xt) ¸ g(yt) .âÑÀ|]ÓCuÀ|]Áíƒb, JBb.ø−u

´x¤4”, † Breitung T|Â®�ìV¦H‡6”�×¿�”:

Ξ∗
T = T−3

T

∑
t

ũR
t /σ̂2

∆u (38)

ũR
t u RT(yt) ú RT(xt) íc¦�F°|í|ü�j{Ï (least squares residuals), σ̂2

∆u

u ũR
t í‰æb, ç�ì$l¾Qk]˝–Èv†‡"™Ìcq, Ξ∗

T �ìªô.ƒú_J,í

‰b�
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4 õ„!‹}&

4.1 ’eVÄDzp

¬ ç6×ÖUà(4_�V«n$g¸$‚ÈíÉ[, Í7rÖõ„d.!‹D(4$gÛ

M_�2í!�1.’¯, }ßÞ¥�ÛïÖšuâkõ„,�I7Ý(4Þí5¾, FJ¡

�VÐ/�ç6Çá”Of$(4_�í�ì‰, T|yxj„?‰íÝ(4�ìj¶� …d

J$gNb£$�$‚s_‰bV}&u´Ý(4_�œxj„?‰? û˝úï¨�1Å� ,

Å� n…£LÅ 4 _Åð, 1Å$g£$‚’eVÄÊ Robert J. Shiller `¤íæÜ2¹ª

--, 3 7,� L� núÅí’e†¦A Datastream ’eé, /’eä0Ñ~’e, 4 ®Åð

’e–BvÈ}�Ñ, 1Å: 1871 � 1 ~B 2004 � 6 ~; LÅ: 1986 � 1 ~B 2004 � 12

~; n…: 1991 � 2 ~B 2004 � 12 ~; ,Å: 1973 � 1 ~B 2004 � 12 ~� Ñ7§Î±ñ

Þí	àÄ¤Bbø$�g�£$�$‚·ÎJ¾‘6ÓgNb�Á(, Sàõ”Þí‰bª

Wõ}}&, Bbø®Å$g£$‚Ÿá’eÇ�ckÇ 1 �

[ 1 Ñ®Å$g¸$‚5!…$l¾, J$gVõ,1Å$gí�ÌMÑ 289.626 , ™ÄÏ

Ñ 281.210 , }º×Ûø_¬Ríò&¼,LÅ$gí�ÌMÑ 41.292 , ™ÄÏÑ 11.915 , }

º×Ûø_¬RíQð¼, n…$gí�ÌMÑ 12.327 , ™ÄÏÑ 2.462 , }º×Ûø_¬R

íQð¼, ,Å$gí�ÌMÑ 3.741 , ™ÄÏÑ 2.242 , }º×Ûø_¬RíQð¼� /Ê�

G4�ì,, ûÅ’eÌéO‡"}ºÑ�G4cq, 7J Ljung-Box Q(24) $l¾�ì$

gu´æÊABóÉ, !‹ÑûÅîéO‡"³�ABóÉcq� °šË, Ê�ì$gí�j,

!‹ÑîéO‡"³�ABóÉcq� ªø¥�ì$gu´x� ARCH ^‹, !‹ÑûÅ$

gæÊ ARCH ^‹�

3Shiller `¤íæ�Ñ http://www.econ.yale.edu/ shiller/�

4Uà~’eíŸÄu: Uàä0œQí’eàJ}&®Åí$ �œÅ‚� ©�í©�É[œpé, ªfnòä’e2

ø<ˇÍDXêí\%9K	à�
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â[ 1 $‚í!…$l¾)ø, 1Å$‚í�ÌMÑ 10.001 , ™ÄÏÑ 4.206 , }º×Û

ø_¬RíQð¼; LÅ$‚í�ÌMÑ 0.046 , ™ÄÏÑ 0.018 , }º×Ûø_¬RíQð

¼; n…$‚í�ÌMÑ 0.009 , ™ÄÏÑ 0.001 , }º×Ûø_¬RíQð¼; ,Å$‚í�

ÌMÑ 0.040 , ™ÄÏÑ 0.025 , }º×Ûø_¬RíQð¼� /�G4�ì!‹ÑÎ7n…

Õ1� L� ,úÅîéO‡"}ºÑ�G4cq, Ê�ì$‚í®ÄMD�jáu´æÊ�A

BóÉÔ4, N|ûÅ.�Ê®ÄMD�já,,!‹ÌéO‡"³�ABóÉcq,[2?N

|ûÅæÊ ARCH ^‹�

4.2 (4uc¯�ì!‹

ÊªWuc¯�ì‡bl5?‰b0ì½æ, Granger and Newbold (1974) T|J.5?

‰bíÀ;Ô4òQªW}&, ª?ßÞ™cc¦5½æ, Ä¤Bbílú_�‰bªWÀ;

�ì� …dJ�Uàí ADF � PP ¸ KPSS ú�À;�ìj¶ªW�ì, ç!‹.°vBb

YÎÖb�ìj¶!‹ø_6ÑYW, w!‹cÜk[ 2 ,!‹éý1Å� ,Å� n…£LÅ 4

_Åðí$�g�¸$‚î�À;!‹�

Êüì‰bx�À;íÔ4(, ªø¥ú‰bªWuc¯�ì, ÄÑJ‰bÈx�uc¯

É[, †$�g��$�$‚JÏ}TÜ(í’eªW}&, ÖÍfn7™cc¦í½æ, O

u¢�I7ÇøÃ½½æ − ³�5?ƒ‰bÈª?x�Å‚Ì©É[� …dSà Johansen

(1988) uc¯�ì_�2�àí_�úªW(4uc¯�ì, _�úuN³�Ì„i�á6

.xÔªáí(4uc¯_�, dÑ‡iu´æÊ(4uc¯É[íYW, w�ì!‹�ck

[ 3 �

â[ 3 5uc¯�ì_�ú�ì!‹ªø, |×Ô4;$l¾D*�$l¾5�ì!‹î

éý, 1Å� LÅ¸n…í$�g��$�$‚.æÊ(4uc¯²¾, ?NúÅ$gNb£

$�$‚1.æÊ ì5Å‚Ì©É[, ²Æuz, $�g��$�$‚.ÉÊs‚v‰bÈ
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æÊR×íÛï, ÊÅ‚?.c ìíÌ©, ×Û.d†íÓœš�, ñ�,Åí$�g��$

�$‚ÈæÊ(4uc¯²¾, [ýñ�,Åx(45 ìÅ‚Ì©É[�

4.3 Ý(4uc¯�ì!‹

ÖÍBbÊõ„,)ƒ1Å� LÅ¸n…í$�g��$�$‚È.x(4uc¯É[, O

Breitung wÑóU$�g��$�$‚È³�(4íuc¯É[, 1.H[³�³�Ý(4

íuc¯É[, Bb}�Sàs�.°í�ìj¶: (4uc¯�ì£Ý(4uc¯�ìªœ

!‹� âk§å�ìu_Ôyí}º, w@äMÛŒ Breitung (2001) í[, w�ì!‹cÜ

k[ 4 �

â[ 4 �ì!‹ªhôƒ, 1Å� LÅ� n…¸,Å¥ 4 _Åðí$l¾îük 95 % é

O®Ä, FJpéËî‡"™Ìcq, „õ¥ 4 _Åðí$�g��$�$‚·x�Ý(4

íuc¯É[, M)·<íu1Å� LÅ¸n…¥ 3 _Åð, ªœ‡øü�(4uc¯�ì!

‹, ÖÍ¥ 3 Å.æÊ(4íuc¯É[, OuÊÝ(4íõ„,ºêÛuc¯É[, ð„7

Breitung íhô, ç(4ÞÌ¶�šƒ‰bíÉ[v, ªâÝ(4íi� «n(4ÞF�

Ií¶M�

Ê,Åí�ì!‹2°vxe(4£Ý(4uc¯É[,¥�!‹1.§ˇ, çBbT(4

_��ìv, ÄÑ�Ìk(4Þ7�I75?vÈ‰�ÄÖíÝ(4Þ, FJJ.JÝ(4í

i�~pT�ìv, êÛ6�Ý(4!‹v, ¹[ýs�j¶îxj„?‰� J!‹à1Å�L

Å¸n…Ì(4uc¯É[-, º�Ý(4Å‚ ìÌ©É[v, ÿj„?‰,ªœ, ª?ÊÖ

5?wF‰�ÄÖíÝ(4uc¯�ìj„?‰œ#, ?�šƒ(4Þ.—í¶M�

4.4 (4Ä‹É[�ì!‹

$�g�u´}	à$�$‚? óúí$�$‚}.}	à$�g�? CuæÊs6�ó	à
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í¥—^‹? Ä¤Ê.°íuc¯!‹-Û}�Sà_çíÄ‹É[�ìj¶: J‰bÈæÊ

uc¯É[v, †Bb‚àÏÏ^£_�ªWÄ‹É[�ì;J‰bÈ.xuc¯É[v, †B

bJÏ}í VAR _�ªWÄ‹É[�ì� %â‡øü�(4uc¯É[�ì!‹, 1Å� n

…¸LÅ5$�g�¸$�$‚.xÅ‚Ì©É[, Ä¤JÏ}í VAR _�ªW,l, 7,

Åí$�g�¸$�$‚xÅ‚Ì©É[, †JÏÏ^£_�ªW,l, w�ì!‹cÜk[

5 �

â[ 5!‹éý, 1Å�LÅ¸,Å$‚ú$gæÊ(4Ä‹É[, ¥5$gú$‚�(4

¥—^‹í�1Å¸,Å, ÇÕ, ñ�n…$‚ú$g³�(4Ä‹É[; /n…¸LÅ$g

ú$‚³�(4Ä‹É[� BbR�1�L� ,úÅ$‚ú$gæÊ(4Ä‹É[íŸÄÑ,’

ei¦íÅ�DÅ¸i¦ívÈõ½æ, l‡íû˝ÄÑç’e‚È.DÅvª?ókm7.

—, Cu�ßµ¨‚ÈÌ¶�šƒÄ‹É[, øO‚È…Å.§s‚§U	àBbZªêÛƒ

$g¸$‚Èí‰“x�d†ª�, Ä¤BbR�$‚ú$gx�(4í	àÄÖ, ª?Ñ‚

ÈDÅCu�ß¥¨‚ÈqªJ�šƒ(4íÄ‹É[� ÇÕLÅ$gú$‚³�Ä‹É[,

Bb6¦Äkª?Ê¥¨‚Èq�ßÌ¶�šƒÄ‹É[�

ÖÍn…Ñ G 7 Åð5ø,5 OuÊÀ¢jÞ'§1Å�„, * 1985 �í�Ò}‡#„

nÆ¯M, ƒ‰œ=À¢·œ1Å¸Æn…� b°nÆ¯M, FJÊ$,§1Å	à'×, ‹

,BD\twíúŸù“·œ, }�êÞÊ 1973 �� 1979 �¸ 1990 �, 7n…û˝‚ÈÑ

1991 � 2 ~ƒ 2004 � 12 ~, ‚È£X�úŸíù“·œ£ 1995 � 1 ~ 17 n�ÿ×Ë

Ë, ¨AùŸ×DJVn…|K½íôØ, û_n%Nb½�, y‹, 1997 � 7 ~í=¹À

¢êˇ, âkœÅ§ƒIœ4À¢º�§U7ùê7À¢·œ, œÞ2Mùêø©�˝�^@,

ø˜*�−ƒœÚ, n…%È�‘§w��×Û�Ó, Ä¤n…í$‚ú$g3bu§\µ%

È�‘	à1³�(4íÄ‹É[, /$gú$‚?Í�

5G 7 uNþ×	“Å:LÅ� ‹“×� ¶Å� ,Å�2×‚� n…£1Å, ßÞk 20 0� 70 �H2‚�
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4.5 Ý(4Ä‹É[�ì!‹

¬ íd.·N|$�g��$�$‚xÝ(4íÔ4, Wà Froot and Obstfeld (1991),

Kanas (2005) �, ¥¶MíÄ‹É[u(4�ìj¶FÌ¶�ð|Ví, Ñ7j²,Hí½

æ, Bbªø¥‚à, Baek and Brock (1992)� Hiemstra and Jones (1994) íÝ(4Ä‹

É[�ì, £ Diks and Panchenko (2004b) ^£(íÝ(4Ä‹É[�ì$lj¶, þt

u´?D�ð|$�g�¸$�$‚Èu´æÊÝ(4Ä‹É[? !‹�ck[ 6B[ 9 �

[ 6 Ñ1ÅíÝ(4Ä‹É[!‹, ˝iÑ Hiemstra and Jones (1994) í�ì!‹,

éý.�uÊ™ÌcqÑ$‚ú$g³�Ä‹É[Cu$gú$‚³�Ä‹É[í�ì!‹,

î.éO, Ä¤.�$‚ú$gCu$gú$‚·³�Ý(4Ä‹É[, 7¬i Diks and

Panchenko (2004b) ^£(í�ì!‹, b²k‡"™Ìcq, È� 0.2 ƒ 0.8 î‡"$

‚ú$g³�Ä‹É[í™Ìcq, �ìÇø™ÌcqÈ� 0.1 ƒ 0.8 í!‹·Ê 5% í®Ä

-éO, �šƒ’eÝ(4íÔ4, BbêÛƒ1Å$‚ú$gÝO�(4ÞÉ[/x�Ý(

4?‰�

â[ 7 íLÅ Hiemstra and Jones (1994) í�ì!‹éý, Ê$‚r(� 1 ‚� � 2

‚¸� 4 ‚.éOÕ, wì®‚Ìú$g�Ý(4íälÉ[, ¥5, $gÊr(� 5 ‚vú

$‚�Ý(4íj„?‰, /Êr(� 3 ‚¸� 6 ‚vú$‚Ê 10 % ]˝®Ä-éO, Ä¤

æÊÝ(4É[� ÇÕ, óœ^£(í�ì!‹êÛ, $‚ÊÈ� 0.3 ¸ 0.8 vú$gÊ 10 %

]˝®Ä-éOæÊÝ(4Ä‹É[, 7$gú$‚1³�¥—^‹�

yâ[ 8 ª)øn…í Hiemstra and Jones (1994) í�ì!‹, $‚Êr(� 7 ‚£

� 8 ‚éO,7ú$gæÊÝ(4j„?‰, /x� p−value=0.00 íòéO4, 7$gú$

‚³�¥—^‹� Sà^£(£üí�ì!‹Ñ, .�u$gú$‚Cu$‚ú$gî.éO,

¹.æÊÝ(4íÄ‹É[, n…5FJm³�(4í	àÄÖ6³�Ý(4íÄ‹É[, ª

?u§ƒçvù“·œ� 1995 � 1 ~�ÿ×ËË£ 1997 �=¹À¢êˇ	à, FJ.yu
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!…ÞF?j„í¶}, Ì�íŸÄªâ™Çíi� û˝�

|(hô[ 9 ,Å!‹, Ê Hiemstra and Jones (1994) í�ì-, )ƒ°n…øší!

‹, Ê� 7 ‚£� 8 ‚êÛ$‚ú$gxÝ(4j„?‰, ?� p−value=0.00 íòéO4,

7$gú$‚6³�¥—^‹� Ê Diks and Panchenko (2004b) ^£(í�ì!‹, éý

$‚kÈ� 0.4 ƒ 0.6 vú$gÊ 10 % ]˝®Ä-éOæÊÝ(4Ä‹É[, $gÊÈ�

0.1 ƒ 0.3 .éO, wì®‚îD$‚æÊÝ(4í¥—^‹�

ã¯,Þõ„�ck[ 10, Hiemstra and Jones (1994) �ì!‹êÛ, Î71ÅÕwF

®Åí$‚îú$g�Ý(4í	à, /Î7LÅ5ÕwF®Å$gú$‚�Ý(4íÄ‹É

[, 7^£( Diks and Panchenko (2004b) �ì!‹, ÄÑÎn…Õ1Å� LÅ¸,Å$

‚ú$gx�Ý(4Ä‹É[, £ÎLÅ¸,ÅÕ1Å¸n…$gú$‚x�Ý(4íÄ‹É

[, çs��ìj¶�ì!‹.°v, Bbb²J^£(í Diks and Panchenko (2004b)

�ì!‹Ñ3�

|(BbyD‡øü�í(4Ä‹É[!‹ªWªœ, êÛÊ�(4Ä‹É[!�v, 6ª

Ê^£( Diks and Panchenko (2004b) �ì2)ƒÝ(4í	àÉ[; OuÊ³�(4Ä

‹É[v, 6³vƒÝ(4Ä‹É[, s�!‹ó¯� BbR�Ì¶�šƒ(4Þ.?j„í

Ý(4	àÄÖíÜâÑ: i¦í‚È.°Cu�ßÌ¶�šƒ$g¸$‚ÈíÉ[, w2n

…i¦í‚Èóçs, ‚È£X�úŸíù“·œ� 1995 � 1 ~�ÿ×ËË£ 1997 � 7 ~

í=¹À¢êˇ, ‹,§1Å	à'×, Ä¤BbR�ª?§ƒ\µ%ÈÄÖ	à'×, FJ$

‚ú$gÌÝ(4Ä‹É[, 7LÅ‚Èœ Kanas (2005) s, FJª?Ä’e.—Cu�ß

Ê¥‚ÈÌ¶�šƒÝ(4íÄ‹É[�

4.6 D¬ óÉd.úª

ú@ Kanas (2005) !‹�ck[ 11 Kanas íõ„!‹Ñ 4 ÅîÌ(4uc¯É[, 7…
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�dõ„!‹DFí.°5Tu,ÅæÊ(4uc¯É[, BbR�wª?ŸÄÑ, i¦í‚

È.°, Kanas (2005) í’e«n 1978 � 1 ~B 2002 � 5~, 7…d,Åí’e²¦A

1973 � 1 ~B 2004 � 12 ~, Ä¤ª?Ñ‚ÈœÅ, m7œk—, FJ?�šƒ(4uc¯

É[í!‹� / KanasD…dÌêÛ 4 _Åð$�g�¸$�$‚æÊÝ(4íÅ‚Ì©É

[,ˇé7f$(4_�%%Ì¶�šƒÝ(4íÔ4�

â[ 11 Ê(4Ä‹É[ªœ!‹éý, ñ�n…íõ}!‹, …duD Kanas (2005) ó

°, Ñ$‚xäl$g, 6 wFúÅ!�îó¥, ŸÄª?Êk, ’eíÅ�¸i¦ívÈõ½

æ, Wà, …dí1Å¸,Åi¦ívÈœ Kanas (2005)Å, Ä¤)ƒ$gäl$‚í(4É

[!‹,7LÅÖÍvÈœ Kanas (2005) sø<, Ouâk–BívÈõ.°, …dû˝‚È

Ñ 1986 � 1 ~�k 2004 � 12 ~, Ou Kanas (2005) «n 1978 � 1 ~B 2002 � 5 ~,

¨� 1979 �í�ùŸíù“·œ� 7?*$‚íi�zpú$g�Ä‹É[, Ê 4 Åóœ-

n…i¦í‚Èœs'Ö, q§ƒø<ˇÍDXêí\%9K	à, ‹,n…3b§1Å�„

B.ª?õ|$g�$‚íÄ‹É[, FJ¨ÿ1Å� LÅ¸,Å.°k Kanas (2005) 7n

…ºó°í!‹|Û�

Ý(4Ä‹É[!‹éý, ñ�n…D Kanas (2005) .°)ƒíu³�Ý(4Ä‹É[,

7wFÅð!‹îø_x�Ý(4Ä‹É[, Î7vÈÅs, �ìj¶.°ª?uŸÄ, Kanas

(2005) Uàí�ìj¶Ñ.ê¾í Hiemstra and Jones (1994) �ì, 7…û˝S^£(

Diks and Panchenko (2004b) �ì, œxª]��

7…dn…Fdí!‹¯¯ Chung and Lee (1998), w«nn…� ÚÅ� îÂDh‹�

�û_Åðí$gR×w!…ÞíÛï, û˝N|ÄîÂDh‹�s_ÅðíÒœx^04

í8$-, w$gœØR×w!…Þ; 7n…� ÚÅsÅ$�Òœq§ƒÝ!…ÞDÝÀ¢

6âk Kanas (2005) Éd|$‚ú$gÈí(4Ä‹É[, FJBbÀÓªœ$‚ú$gí	à, 7$gú$‚í(4

Ä‹É[!‹Ê¥³Z.Ödªœ�
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Þ�ÄÖ	à, àq§ƒ\µÞíÄÖß×� ¤õ„d.D…d2Fdín…!‹ø_, wÑ

³�(4?³�Ý(4Ä‹É[5ŸÄ3bu§Ý!…Þí™Ç	àÑ×�
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5 !�D�‡

f$‹�Ü�,, Campbell et al. (1997) $gÛM_�N|$�g�uâ„V®‚$‚í

~ÛMF²ì, OrÖóÉd.ºN|$‚¸$g�Ý(4íÔ4,¥6<âO, mÿ(4_�

n�‰bÈíÄ‹É[, ª?³Õ¥óçÖí’em7,7)ƒRÏíR�!‹� F�â CLM

¸ Campbell and Shiller (1988a,1988b) §Îl¾j¶Ì„, ê�|úb(4í¡Nj¶,

øÖ5?7vÈ‰�ÄÖíÝ(4_��Ñ(4_�‹J«n� …dSà Breitung (2001)

íÝ(4uc¯�ì£ Diks and Panchenko (2004b) ^£íÝ(4Ä‹É[�ì, «n$

gÛM_�Ås‚Ý(4WÑíÔ4, Bbø…dõ„!‹�)k[ 12�

%â[ 12 uc¯!‹éý, ,Å$gú$‚x�(4uc¯É[, 6x�¥—^‹; 7

1Å� LÅ¸n…� 3 Å$1„D$�$‚æÊ(4uc¯5Å‚Ì©É[, R�7f$

‹�Ü�, Campbell et al. (1997) PV _�íÜ�, Ouºªâ5?7‰�ÄÖíÝ(

4_�íõ„!‹)ƒuc¯5Å‚Ì©É[, @„7â CLM ¸ Campbell and Shiller

(1988a,1988b) T|íÝ(4_�œxj„?‰,ˇé7f$(4_�%%Ì¶�šƒÝ(4

uc¯íÔ4�

7%â[ 12 Ä‹É[!‹éý, 1Å¸,Åâk‚ÈÅFJ$‚ú$gæÊ(4Ä‹É

[, 6x�¥—^‹; 7LÅfÇ7�ùŸíù“·œ, âf$í(4_�vƒ$‚ú$gx

Ä‹É[� ÇÕn…Ä‚Èóçs£X 1990 ��úŸù“·œ£ 1997 �=¹À¢êˇ, F

Jª?§\%ÄÖ	à'×, Ä¤³�Ä‹É[� /BbêÛƒ(4Ä‹É[�ì¸ÝÄ‹É

[�ìª)ƒø_4í�ì!‹,[ýÊj„?‰y×íÝ(4_�-�ßDf$í(4_�

�ì!‹øš, s61.§ˇ, H[f$í$gÛM_�1³�Ý(4Ì¶�ší¶M, FJ¸

Ö5?‰�ÄÖíÝ(4_�î�ß�šƒó°íÄ‹É[, Í7BbYÍªâuc¯!‹R

�Ý(4_�œf$(4_�xj„?‰, Ä¤âç6£I’6íi�7k, Ê«n$g!…

Þ	àv, @â‹pvÈ‰�ÄÖíÝ(4_�‹J«n, œ?�šƒöõí$g�
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…dE� �„`wŠ� 5T, ccÜà-X�E�íç6ùð¡5� Wà…dÊ«nFÅ4

í$�ìgD$‚È!…Þí	àÉ[, c�Ìk1� ,� n� Lín�, „VªJô.BwF

ÅðªWéNí«n� ÇÕ, ÊÄ‹É[�ìv, ûÅí$g¸$‚u´ók’ei¦‚Èí

Ì„FJ�ß)ƒ(4DÝ(4�ì!‹ø_? ª&„V‚È…Å, ./dõ„,íJ", ¥

<·uM)Økû˝í‡æ�
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[ 1: ®Å$g¸$‚5!…$l¾

Åð Mean S.D. SK EK Max Min JB LB(24) LBS(24) ARCH(6)

$g 1Å 289.626 281.210 2.533 7.050 1630.739 51.350 5030.881∗36135.998∗ 33073.796∗ 43997.388∗
LÅ 41.292 11.915 0.803 −0.541 70.817 24.997 27.289∗ 4077.875∗ 3937.840∗ 1066.740∗
n… 12.327 2.462 0.526 0.233 19.350 7.273 8.065∗ 864.787∗ 789.227∗ 225.942∗
,Å 3.741 2.242 1.409 1.548 11.715 1.382 165.418∗ 7151.739∗ 5951.681∗ 2453.607∗

$‚ 1Å 10.001 4.206 0.441 −1.107 18.913 3.784 133.633∗36992.783∗ 37260.154∗842502.443∗
LÅ 0.046 0.018 0.149 −1.276 0.020 0.081 16.318∗ 4762.684∗ 4440.618∗ 818.169∗
n… 0.009 0.001 0.185 −0.803 0.012 0.006 5.445 617.923∗ 579.086∗ 144.506∗
,Å 0.040 0.025 0.879 −0.358 0.109 0.012 51.538∗ 8441.582∗ 7784.107∗ 3715.730∗

(1) * [ýÊ 5% í®Ä-éO�

(2) Mean ¸ S.D. [ýÊ®Å$gí�Ìb£™ÄÏ;Max Ñ|×íhôM;Min Ñ|üíhôM�

(3) SK ÑRG[b, ç…íMÑ 0 vÑ�G}º; wMÑ£†¥_}º�ø_Åí¬®; ÑŠ†¥_}º�ø_Åí˝®�

(4) EK ¼G[b, ç…íMÑ 3 vÑ�G¼; wM×k 3 †¥_}ºÑò&¼; ük 3 †¥_}ºÑQð¼�

(5) JB Ñ Jarque-Bera $l¾, ñíÊk¿t¥_å�u´Ñ�G}º�

(6) LB(24) Ñ$gí Ljung-Box Q $lM, r(‚bÑ 24�

(7) LBS(24) Ñ$g�jí Ljung-Box Q $lM, r(‚bÑ 24�

(8) ARCH(6) Ñ ARCH$l¾, r(‚bÑ 6, ñíÊk�¿¥_å�u´x� ARCH ^‹�
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[ 2: À;�ì!‹

ττ

ADFP ADFD PPP PPD KPSSP KPSSD

1Å −2.25 −3.74† −1.05 −2.01 3.09† 2.45†

LÅ −1.21 −2.20 −1.31 −2.81 0.42† 0.34†

n… −2.30 −2.59 −2.64 −2.93 0.16† 0.20†

,Å −2.31 −1.89 −2.25 −2.17 0.41† 1.23†
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τµ

ADFP ADFD PPP PPD KPSSP KPSSD

1Å 0.89 −0.97 0.31 −0.36 16.52† 26.61†

LÅ −1.28 −1.68 −1.61 −1.63 2.79† 4.12†
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Å (1) ADF ¸ PP �ìí™Ìcq: �À;; KPSS �ìí™Ìcq: ³�À;�

Å (2) † [ýÊ 5% í®Ä-éO�

Å (3) ττ [ý��bá£�‘á5�ì; τµ [ýÉ��bá5�ì�
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[ 3: (4uc¯�ì

|×Ô4;�ì

H0 H1 1Å LÅ n… ,Å 95%éO®Ä

r = 0 r = 1 9.82 3.04 9.12 17.38† 14.88

r ≤ 0 r = 2 0.41 2.79 4.89 5.57 8.07

(4uc¯É[ ³� ³� ³� �

*��ì
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(4uc¯É[ ³� ³� ³� �
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™ÌcqÑ³�(4uc¯É[�

[ 4: Ý(4uc¯�ì

$l¾ 1Å LÅ n… ,Å 95%éO®Ä

κ∗T 0.0277† 0.1043† 0.1043† 0.0693† 0.3635

ξ∗T 0.0001† 0.0926† 0.0019† 0.0009† 0.0188

Ξ∗
T 0.0002† 0.0019† 0.0026† 0.0011† 0.0197

Ý(4uc¯É[ � � � �

Å (1) † [ýÊ 5% í®Ä-éO�
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$‚ 6⇒$g

$l¾ 1Å LÅ n… ,Å
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(4Ä‹É[ � � ³� �

$g 6⇒$‚
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[ 6: Ý(4 Granger Ä‹É[�ì−1Å

Hiemstra and Jones (1994) �ì Diks and Panchenko (2004b) �ì

H0: $‚ú$gÑ{³�Ä‹É[

Lr = Ld T $l¾ [ P M] È� (ε) T $l¾ [ P M]

1 0.50[0.31] 0.1 1.14[0.13]
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3 1.00[0.16] 0.3 3.14[0.00]†

4 1.00[0.16] 0.4 3.38[0.00]†
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